ABSTRACT
I. Introduction
Exchange rates are among the major determinants of foreign trade. They have the ability of influencing trade flows all around the globe. Foreign exchange rates have been highly volatile since the currencies of the major industrial countries were allowed to float in 1973.
When fixed rates abandoned, many observers thought exchange rate fluctuations would eventually dampen as market participants gained experience in flexibly priced currency markets.
Exchange rate volatility is a cause for concern if it impairs the smooth functioning of the world economy. Volatility can be detrimental in several ways. It can reduce the volume of international trade by creating uncertainty about the profits to be made from international transactions. Fluctuations in exchange rates also might restrict the international flow of capital by reducing both direct investment in foreign operating facilities and financial portfolio investment. Finally, exchange rate volatility might lead to higher prices for internationally traded goods by causing traders to add a risk premium to cover unanticipated exchange rate fluctuations.
Volatility of exchange rates can also restrict the flow of international capital by reducing direct and portfolio investments. Speculative capital flows may also be induced by exchange rate volatility under the flexible regime that could in turn contribute to the instability in economic conditions. Greater exchange rate volatility increases uncertainty over the return of a given investment. Potential investors are attracted to invest in a foreign location as long as the expected returns are high enough to compensate for the currency risk.
There is growing and firm evidence that exchange rate volatility imposes significant effects on the volume of trade. This evidence is borne out of a variety of empirical tests that have been conducted over the years. Exchange rate variability affects international specialization in production which in turn leads to a reduction in the welfare of people as output declines and consequently income and consumption. Volatility in the exchange rate can lead to the reduction in the volume of international trade due to increases in the level of trade riskiness that creates uncertainty about profits. In addition, it causes prices of tradable to rise to the risk mark-up (risk premium) imposed by sellers in order to protect profits. This tends to affect the competitiveness of exports. In response to fluctuations in the exchange rate, firms shift resources from the risky tradable sector to the less risky non-tradable sector in order to protect their profits. Further, a rise in exchange rate uncertainty increases transaction costs as agents attempt to hedge against exchange rate risk.
In view of these potential problems, this paper investigates the effects of exchange rate volatility on Turkish imports and exports during the 2002-2013 period by using the panel data estimation procedure.
Literature Review of Flexible Exchange Rates and International Trade
The volatility of flexible exchange rates can inflict damage on businesses and economies at large. Although the associated costs have not been quantified rigorously, many economists believe that exchange rate uncertainty reduces welfare-enhancing international trade and discourages investments.
Following the seminal work of Hooper and Kohlhagen (1978) , a large amount of research has been published in an attempt to discover a robust relationship between exchange rate variability and international trade. Early empirical research suggested that there was no statistically significant variability effect. A now well-known quote from the International Monetary Fund (IMF) (1984) states:
"The large majority of empirical studies on the impact of exchange rate variability on the volume of international trade are unable to establish a systematically significant link between measured exchange rate variability and the volume of international trade, whether on an aggregated or on a bilateral basis" (IMF, 1984, p.36) Since the appearance of IMF (1984) study of the effects of exchange rate volatility on trade, two survey papers of the literature on the topic have appeared: Cote (1994) and McKenzie (1999) . These two surveys conclude that from a theoretical perspective there is no unambiguous response in the level of trade to an increase in exchange rate volatility, as differing results can arise from plausible alternative assumptions and modelling strategies. The same ambiguity pervades much of the empirical literature, which may reflect the lack of clear cut theoretical results as well as the difficulty in arriving at an appropriate proxy for exchange rate risk. Makin (1978) , a finance perspective suggests that there are many possibilities for a multinational corporation to hedge foreign currency risks arising from exports and imports by holding a portfolio of assets and liabilities in different currencies. Hooper and Kohlhagen (1978) utilized a model for traded goods and derived equations for export prices and quantities in terms of the costs of production reflecting both domestic and imported inputs, other domestic prices, domestic income and capacity utilization. Exchange rate risk was measured by the average absolute difference between the current period spot exchange rate and forward rate last period. They examined the impact of exchange rate volatility on aggregate and bilateral trade flow data for all G-7 countries except Italy. In terms of the effect of volatility on trade flows, they found essentially no evidence of any negative effect. Baum, Çağlayan and Özkan (2004) investigate empirically the impact of exchange rate volatility on real international trade flows utilizing a 13 country data set of monthly bilateral real exports for 1980-1998. They compute one month ahead exchange rate volatility from the intra-monthly variations in the exchange rate to better quantify this latent variable. They find the effect of exchange rate volatility on trade flows in nonlinear, depending on its interaction with the importing country's volatility of economic activity, and that it varies considerably over the set of country pairs considered. Tenreyro (2007) investigates broad sample of countries from 1970 to 1997 and argues that all potential sources of bias should be tackled simultaneously and that partial corrections can be highly misleading. The writer hence develops a Poisson pseudo maximum likelihood (PPML) approach that addresses the various potential biases. The instrument that used in the paper relies on the fact that many countries find it useful to peg their currency to that of a large and stable anchor country in order to reduce inflation. The estimates indicate that nominal exchange rate variability has no significant impact on trade flows. Baak (2008) examines the impacts of the real exchange rates between the renminbi and the US dollar on the trade between the two countries. The impacts of the real bilateral exchange rate on the Chinese exports to the US and on the US exports to China were measured by estimating cointegrating vectors and error correction models. The impact of other variables, such as the exchange rate of a competing country, the real gross domestic product (GDP) of the importing country, the volatility of the exchange rate between the renminbi and the dollar, were also measured by including them as explanatory variables along with the exchange rate between the renminbi and the dollar in the export functions. The results show that volatility of exchange rates turned out to negatively influence the Chinese exports to the US, but not to have any influences on the US exports to China. The coefficient values of the real GDP's were estimated to be positive and bigger than the coefficient values of the exchange rates, implying income elasticity is higher than price elasticity in the export functions. Rahman and Serletis (2009) investigate the effects of exchange rate uncertainty on exports in the context of a multivariate framework. Their measure of exchange rate uncertainty is the conditional standard deviation of the forecast error of the change in the exchange rate. They estimate the model using aggregate monthly data for the US over the flexible exchange rate period since 1973:1 to 2007:1. They find that exchange rate uncertainty statistically and economically significantly affects exports. They also find that accounting for uncertainty about exchange rate movements tends to augment the negative dynamic response of exports to a positive exchange rate shock. Baum and Çağlayan (2010) show that uncertainty has a negative and dominant effect on exports, in both the short run and the long run. Verheyen (2012) tried to determine what effect such exchange rate volatility has on exports from eleven euro zone countries to the US. The paper's main result suggests that exchange rate volatility does exert a significant and negative effect on exports. Furthermore, the exports most often negatively affected seem to be those of SITC categories 6 and 7. Poon and Hooy (2013) examine the impact of exchange rate volatility on trade in the Organization of the Islamic Conference (OIC) countries from 1995 to 2008 using panel estimations to distinguish differences between disaggregate trade and examine its threshold effects. Results overall corroborate the view that a mixed effect from volatility to exports. They document three main findings. First, results reveal that exports of OIC countries generally have significant and negative exposure to exchange rate volatility with small magnitude. Second, using lagged explanatory model, it is observed that there is significant marginal positive relationship between exchange rate volatility and import demand. Third, results also suggest evidence of a threshold effect.
And lastly Grier and Smallwood (2013) present an empirical analyze about exchange rate shocks and trade. They apply their methodology to a large data set, encompassing 27 countries. They use monthly data set runs from eight developed economies (Canada, Denmark, Japan, Norway, Sweden, Switzerland, the United Kingdom and the United States) and 19 less developed economies. In the less developed group, one is Eurasian (Turkey), two are on the Asian mainland (India and Pakistan), three are African continent (Morocco, Nigeria, South Africa), six are Pacific Rim countries (Indonesia, Korea, Malaysia, the Philippines, Singapore and Thailand) and the remaining are Latin American (Argentina, Brazil, Chili, Ecuador, Mexico, Peru, Venezuela). In analyzing the effects of real exchange rate uncertainty, two sets of robust findings emerge. First, for the emerging economies in their sample, when significant effects are found, the link between uncertainty and export growth is always negative. Second real exchange rate uncertainty significantly impacts real exchange rate growth. If real appreciations are correlated with a reduction in trade, then their findings indicate that real exchange rate uncertainty negatively impacts export growth.
Data, Methodology and Empirical Results
Panel data methodology is used in the paper. For obtaining the coefficients of the variables, econometrical systemizing is as follows;
1.
Cross sectional dependence (CSD) tests, Assuming that cross sectional dependence is caused by the presence of common factors, which are unobserved (and as a result, the effect of these components is felt through the disturbance term) but they are uncorrelated with the included regressors, the standard fixed effects (FE) and random effect (RE) estimators are consistent, although not efficient, and the estimated standard errors are biased. In this case different possibilities arise in estimation. On the other hand, if the unobserved components that create interdependencies across cross sections are correlated with the included regressors, these approaches will not work and the FE and RE estimators will be biased and inconsistent.
In all three tests, under the null hypothesis is assumed to be independent and identically distributed (i.i.d) over time periods and across cross sectional units. Under the alternative may be correlated across cross sections.
Thus hypotheses are,
The use of panel cointegration techniques to test for the presence of long-run relationships among integrated variables with both a time series dimension T and a cross sectional dimension N has received much attention recently. The literature concerned with the development of such tests has thus far taken two broad directions. The first consists of taking cointegration as the null hypothesis. The second approach is to take no cointegration as the null hypothesis (Westerlund, 2008 The first advantage of this test has small size distortions and greater power than other popular panel cointegration tests. Second advantage is with the test is that they are robust against the presence of stationary regressors. Third advantage is that the test can be readily implemented using a predetermined cointegration vector without affecting the asymptotic null distributions (Westerlund, 2008) .
In assessing the impact of exchange rate volatility or risk on trade flows, all studies have used the import and export demand models in which exchange rate volatility as a measure of exchange rate risk is added to these models.
In examining the effect of exchange rate changes on trade flows at a bilateral level, economists typically rely on a theoretical framework developed by Bahmani-Oskooee and Wang (2008) . In its simplest form this model can be stated as follows:
where VX (VM) is the value of real exports (imports) which is computed by nominal export (import) divided by price index, * is the real gross dometic product (GDP) of the 15 (France, Netherlands, Germany, Italy, United Kingdom, Denmark, Greece, Portugal, Spain, Belgium, Sweden, Austria, Poland, Czech Republic, Romania) European countries (which these countries have %93 share of Turkish exports to Europe and imports from Europe) RER is the real effective exchange rate, and VOL is the volatility of exchange rate which is computed using by GARCH (1, 0).
The variables used in the analysis are constructed as above. Export and import data Thus following the literature (e.g. Bahmani-Oskooee and Wang, 2008; Baek, 2013; Nishimura and Hirayama, 2013 ) the study assume that Turkish export of commodity i to 15
European countries takes the following specification:
where , is real export volume of commodity i to country t which is assumed to depend positively on European real income, , . The real effective exchange rate is denoted by RER. Real depreciation of Turkish Lira against Euro reflects the appreciation of RER. Therefore, if real depreciation of the Turkish Lira is to stimulate Turkish export of commodity i. Finally, if an increase in the measure of exchange rate variability, VOL, is to hurt exports.
So in this export demand equation expected signs of the coefficients are as follows:
To assess the impact of exchange rate volatility on Turkish imports from European countries, the study assume that Turkish import demand for commodity i from country t takes the following form:
where , is the import volume of commodity i by Turkey from European countries which is assumed to have a positive relation with Turkish real income. The real effective exchange rate is negatively related with import volume. Because, the appreciation of Turkish Lira depreciates the RER, so imported goods from European countries become cheaper, due to this situation depreciation of RER is expected to boost Turkish imports. Finally, exchange rate variability is expected to deter imports.
Therefore, in this import demand equation expected signs of the coefficients are as follows:
At the beginning of the empirical analysis, the study first concentrate the cross sectional dependency (CSD) tests. CSD tests are so important because these test results determined that the use of first or second generation unit root and cointegration tests. If CSD tests detected a cross sectional dependency second generation unit root and cointegration techniques are used at the further stages, otherwise first generation techniques are used. In all 43 two digit industries, at least one test determines the cross section dependency.
In particular, among 43 two stage industries, cross sectional dependency of 27 industries is approved with all three tests. 12 of theme's cross sectional dependency is approved with one test and lastly 4 of the industries is approved is by two tests.
After CSD tests, we apply to all 43 industries, a second generation cointegration test.
These results show us, if an industry is cointegrated, it means that we can estimate the long-run coefficients with that panel, otherwise we have to estimate short run coefficients.
Westerlund panel cointegration test results are pointed out below: In all 37 two digit industries, at least one test determines the cross section dependency.
In particular, among 37 two stage industries, cross sectional dependency of 25 industries is approved with all three tests. 10 of theme's cross sectional dependency is approved with one test and lastly 2 of the industries is approved is by two tests.
After CSD tests, we apply to all 37 industries a second generation cointegration test.
Westerlund panel cointegration test results are pointed out below: 51, 54, 58, 61, 66, 67, 69, 73, 74, 81, 84, 85, 88 , and 89 coded industries are cointegrated, the others are not cointegrated.
6 * indicates that the cointegrated industries.
Finally, we first estimate short run coefficients with the industries which are not cointegrated. For short run coefficient, the study is used Feasible Generalized Least Squares method. 06, 26, 27, 33, 52, 53, 55, 58, 61, 63, 67, 68, 69, 72, 77, 84, 85, 87 and 89 coded and in the import model 51, 54, 58, 61, 66, 67, 69, 73, 74, 81, 84, 85, 88 and 89 coded industries are cointegrated.

After the identifying the cointegrated sectors, long run coefficients of these sectors by using CCE estimator. But as mentioned earlier in the long run all coefficients are statistically insignificant. Therefore, in the long run exchange rate volatility does not affect Turkey's trade with European Union countries.
The sectors, which are not cointegrated, has short run effects. These short run effects are computed by using FGLS estimator. 14 sectors through 24 Turkish two digit export industries, coefficients are found statistically significant for both GARCH (1, 0) and standard deviation volatility measures. 
